Influence of nitrendipine and verapamil on plasma levels, urinary excretion, and beta-blocking effect of metoprolol.
Following randomized allocation eight healthy volunteers were treated for 1 week each with metoprolol alone (100 mg twice daily), verapamil 80 mg three times a day plus metoprolol 100 mg twice daily, and with nitrendipine 20 mg twice daily. Plasma levels and urinary recovery of the beta-blocker, antipyrine clearance, and heart rate on exercise were measured. Verapamil and nitrendipine slightly prolonged elimination half-life of metoprolol. The urinary recovery of the parent beta-blocker and of its alpha-hydroxy metabolite was elevated by both calcium antagonists (verapamil and nitrendipine). Exercise tachycardia (150 beats/min without drugs) was inhibited more pronounced on the combination therapies than under metoprolol administration alone. Results of the present study indicate that calcium antagonists enhance inhibition of exercise tachycardia caused by metoprolol, possibly due to their binding to myocardial beta-adrenergic receptors which is known from the literature. As both calcium antagonists did not increase plasma levels of metoprolol, in the present study a kinetic interaction between the beta-blocker and the calcium channel blockers investigated does not appear to be responsible for the pharmacodynamic effects observed.